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of T/H corresponding to the elements Ha^ of F. Then if the
elements fla^ . Ha; transform the elements of G in the same
way as the elements Ha^, ct^a- = afc. Hence T/H is a per-
fectly definite group such that to each element of T/H
corresponds one and only one automorphism of G. It is
called the group of automorphisms or group of isomorphisms
of G.

If any two elements g, gr of G transform the elements of G
in the same way, g'g~l is in H and G, and is therefore in G.
Hence (changing the notation) if

(where y, yx, y2, ... are not in G).   Now

is a normal subgroup of F, for E = {If, G} and H, G are
normal subgroups of F. The automorphism of G exhibited
by transforming the elements of G by an element g of F is
inner or outer according as E does or does not contain g.
Therefore the group of automorphisms T/H contains a normal
subgroup E/H=G/C corresponding to the inner auto-
morphisms of G. This is the reason why G/C is called the
c group of inner automorphisms ' of G. If
F= Eb^ Eb2 + Ebs...,
the r outer automorphisms exhibited by transforming the
elements of G by each element of Eb$ are said to form a class
of outer automorphisms.
If G admits of no outer automorphisms and the central
(7 = 1, G is called a complete group.
Ex. 1. The identical element corresponds to itself in every
automorphism of a group G.
Ex. 2. Those elements of G which correspond to themselves in
a given automorphism of G form a subgroup.
Ex. 3. In any automorphism of G a conjugate set of elements
corresponds to a conjugate set.
Ex. 4. An Abelian group may be exhibited as automorphic by
making each element correspond to its inverse.
Ex. 5. A complete group is simply isomorphic with its group
of automorphisms.
Ex. 6. If L is the group of automorphisms of the direct product
G- of two complete groups A and B, G~L, unless A = B when
G is normal and of index 2 in L.
Ex. 7. If L19 L%, JC3? ... are the groups of automorphisms of
groups 6?!, (?2, 6r37 ... such that the orders of any two are prime